Characterization of domestic pig spermatogenesis using spermatogonial stem cell markers in the early months of life.
In pigs, spermatogonial stem cells (SSCs), which include gonocytes and undifferentiated spermatogonia, are classically defined as being present till up to 2 months of life. However, knowledge about this transition from gonocytes to undifferentiated spermatogonia in pigs is limited. In this study, we characterized pig SSCs in neonatal (n = 6), one-month-old (1-mo-old, n = 6), two-month-old (2-mo-old, n = 6), and adult testes (n = 6) anatomically, histologically, and immunohistologically. Anatomically, testicular circumference (TC) was measured at each development stage. Histologically, the presence or absence of seminiferous lumen was confirmed, and seminiferous tubule diameter (SD) was measured. Immunohistologically, changes in expression of pluripotent markers: DBA, UCHL1, ZBTB16, and POU5F1, were evaluated. For the analyses, cells positive for DBA, ZBTB16, UCHL1, and Vimentin per 150 round seminiferous tubules of cross sections from each testis were counted to evaluate the total number of positive cells, and then the positive cells per 100 Sertoli cells (UCHL1+/Sertoli, DBA+/Sertoli, and ZBTB16+/Sertoli) were calculated to compare the four developmental stages. Anatomically, piglet testes became larger with increasing age. Histologically, there was no seminiferous lumen in piglet testes, and only a single layer of cells was observed within the seminiferous tubules. Immunohistologically, the average number of DBA+/Sertoli, which indicates the number of gonocytes, was significant lowerthan that of UCHL1+/Sertoli (P < 0.05), which indicates the number of total SSCs in neonatal testes, suggesting that spermatogenesis had already started at birth. In 2-mo-old testes, although the average number of UCHL1+/Sertoli was the same as that in neonatal and 1-mo-old testes, the average number of DBA+/Sertoli decreased rapidly to an undetectable level. Moreover, the numbers of ZBTB16+/Sertoli and DBA+/Sertoli in neonatal testes were similar, and the number of ZBTB16+/Sertoli in 1-mo-old testes was significantly lower than that of DBA+/Sertoli (P < 0.05). Since ZBTB16 may be a marker for stable gonocytes or spermatogonia, the multiplication of the SSCs in neonatal testes may not be very vigorous, and this may be accelerated around one month of age. Consequently, our study clarified that differentiation of pig SSCs starts during the fetal period; then, transition of SSCs from gonocytes to undifferentiated spermatogonia is accelerated at one month of age and finally completed at two months of age.